To describe national and regional prevalence rates for significant depressive symptoms in women after 12 weeks during the postpartum period, and to identify predictors of postpartum depressive symptoms during this later time period.
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Clinical Implications
• About 8% of Canadian women exhibit depressive symptoms beyond the initial 12-weeks during the postpartum period suggesting it is not a self-limiting condition for a substantial number of mothers.
• There is a vital need for the early and accurate identification of women with PPD, the provision of timely and innovative treatment options, and the development of multidisciplinary care pathways to ensure treatment compliance and appropriate follow-up.
Limitations
• Although the EPDS has established psychometric properties for screening for depression, no diagnostic measure of depression was administered in our study.
• Although exposures that occurred during pregnancy and the early postpartum period were examined, causal risk factors cannot be determined owing to the cross-sectional design.
D epression is one of the most disabling disorders for women in their childbearing years. For women aged 15 to 44 years, depression is second only to HIV/AIDS in terms of total disability around the world. 1 PPD is often defined in research and clinical practice as clinical depression occurring within the first year after childbirth and its impact extends to the children of afflicted women as well as their families. 2 The largest analysis of all prevalence studies concluded that as many as 7.1% of women experience a major depressive episode in the first 12 weeks during the postpartum period; including minor depression, the 12week period prevalence rate increases to 19.2%. 3 However, there is growing evidence that PPD remains a problem for a significant number of women past the early postpartum period. In community samples, the point prevalence of maternal depression at 6 months during the postpartum period has ranged from 9.1% to 38.2%. 4 Results from a community-based longitudinal study of 1558 postpartum women in Sweden revealed a depression prevalence rate of 13% at 6 to 8 weeks. 5 At 6 months during the postpartum period, the same prevalence rate of 13% was found, demonstrating stability in maternal mood. In a population-based study of 791 Australian women, 15.4% had depressive symptoms at 8 to 9 months during the postpartum period and 34% remained depressed when their child was aged 2 years. 6 These results were corroborated in more recent studies [7] [8] [9] where a continuation of depression was found past the first postpartum year. The high percentage of women continuing to experience some degree of PPD underscores the potential chronicity of this condition and the need to address this important public health issue.
Numerous epidemiologic studies and meta-analyses of predictive studies have been conducted to identify PPD risk factors. Consistent risk factors include depression and anxiety during pregnancy, postpartum blues, past psychiatric history, SLEs, childcare stress, marital conflict, and lack of social support. [10] [11] [12] However, most studies examining risk factors for PPD have focused on women who present with depression in the early postpartum period; few studies have examined which correlates are related to PPD after the initial 12 weeks. Understanding the risk factors for depression later in the postpartum period is highly important because the critical periods for early childhood development extend far beyond the first 12 weeks of the postpartum period and there is increasing evidence that maternal depression during the early childhood years is associated with poor child developmental trajectories. [13] [14] [15] [16] Our paper will describe the Canadian prevalence rate of postpartum depressive symptoms in mothers who are beyond the initial 12 weeks of the postpartum period and to examine regional differences in prevalence. Our secondary goal is to identify predictors of significant postpartum depressive symptoms after 12 weeks during the postpartum period.
Methods
Study Design
The MES [17] [18] [19] santé maternelle auto-perçue (RC 4,48; IC à 95 % 3,15 à 6,38; P < 0,001) étaient indépendamment associés aux symptômes dépressifs du postpartum. Des différences régionales ont été observées dans les corrélats des symptômes dépressifs du postpartum.
Conclusions :
Le résultat selon lequel les taux de dépression sont élevés durant toute la première année du postpartum est important en raison de l'effet négatif connu de la dépression du postpartum (DPP). Des interventions de santé publique ciblées peuvent être nécessaires pour réduire la prévalence de la DPP et l'effet qui y est associé.
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The Canadian Journal of Psychiatry, Vol 57, No 9, September 2012 W 539 Epidemiology of Postpartum Depressive Symptoms Among Canadian Women: Regional and National Results From a Cross-Sectional Survey Mothers were interviewed between 5 and 14 months in the postpartum period. The sample was restricted to mothers who were aged at least 15 years, who had a singleton birth in Canada, and who were living with their infants at the time of the interview. To ensure adequate sample size in specific groups for analysis, the sampling frame was stratified primarily by province or territory. A simple random sample without replacement was selected from each stratum. Details of the MES design and methods have been previously described. 17 The response rate for the MES was 78% (n = 6421). After applying survey weights, these women represented about 76 500 Canadian women. The research protocol for the MES was reviewed by Health Canada's Science Advisory Board and Research Ethics Board and the Federal Privacy Commissioner. Approval was received from Statistics Canada's Policy Committee prior to implementation. 17
Measures
Assessment of Postpartum Depressive Symptoms. The EPDS 20 was used to identify women with depressive symptomatology. The EPDS is the most widely used screening questionnaire for PPD. It has increased sensitivity for detecting depression in the postpartum period, compared with more standard screening tools for depression. It is a 10-item scale, with each item scored from 0 to 3 (maximum score = 30). Evidence from a recent systematic review of the performance of the EPDS indicates that women with a score of 13 or more are 10.47 times more likely (95% CI 2.7 to 78) to be experiencing PPD (as confirmed by clinical diagnosis) than women with scores of 12 or less. 21 Likelihood ratios of 11 or more are thought to give convincing diagnostic evidence. 22 Therefore, participants who received scores of 13 or more on the EPDS were coded as having postpartum depressive symptoms at the time of the survey.
Assessment of Factors Associated With Postpartum
Depressive Symptoms. We examined sociodemographic, obstetrical, psychiatric, and psychosocial variables based on previous PPD risk factor research. [10] [11] [12] Sociodemographic variables included age, marital status, education level, household income (measured by low income cut-offs for 2005), 10,23 employment status, immigration status, and geographical location (for example, provinces, territories, and rurality). Obstetrical variables included parity, whether the pregnancy was wanted, health problems prior to and during pregnancy, infant birth weight, and infant intensive care unit admission. Other obstetrical variables included the need for a nonroutine physician visit and (or) postnatal hospitalization of mother or infant. Psychiatric and psychosocial variables included history of depression prior to pregnancy, substance use during pregnancy, recent interpersonal violence, SLEs during the year preceding childbirth, and perceived level of social support in pregnancy and the postpartum period. The abuse questions were adapted from the Violence Against Women Survey, 24 while the SLEs questions were based on a modified version of the Newton and Hunt Scale. 25 We also included variables addressing maternal perceptions of her own and her infant's health and maternal stress level in the year preceding childbirth. Missing data were very low for most variables and therefore were not included in the analyses.
Statistical Analysis
Data were analyzed with SPSS version 18.0. 26 All estimates were weighted to represent the population at the time of the survey. Further, we used a weighted bootstrapping resampling procedure to calculate the CVs for the estimates. CVs were generated to provide information on the quality of the prevalence estimates. Consistent with data quality guidelines, CVs of 16.5% or less were considered to be reliable, CVs between 16.6% and 33.3% were marginal, and CVs of 33.3% or more were unreliable because of the high level of error inherent in the estimate. 27 Therefore, we did not report on data with CVs of more than 33.3% in our analyses.
The weighted prevalence of depressive symptomatology (EPDS ≥ 13) was calculated for the entire sample and each region. Women with and without depressive symptoms were compared on potential predictor variables, with results reported as odds ratios and 95% confidence intervals. A multivariate logistic regression was performed to predict depressive symptomatology (EPDS ≥ 13). The analysis entailed a backward modelling technique, where the first model included all variables significantly associated with depressive symptomatology on bivariate analysis. Variables were removed according to multicollinearity and contribution to the model to obtain a final model with independent predictors of postpartum depressive symptoms. Adjusted odds ratios and 95% confidence intervals for the association between predictors and postpartum depressive symptoms are presented. Post hoc descriptive analyses were conducted to further explore the SLEs and interpersonal violence variables in this sample.
Owing to the small sample sizes and resultant large CVs, the Atlantic provinces (New Brunswick, Nova Scotia, Prince Edward Island, and Newfoundland and Labrador), Manitoba and Saskatchewan, and the Territories (Yukon, Northwest Territories, and Nunavut) were combined into separate groups. All other provinces were analyzed individually. Odds ratios and 95% confidence intervals were calculated to evaluate regional differences in prevalence rates using Ontario as the reference group. The number of respondents was too low to develop predictive models of depressive symptoms by region. Instead, we examined regional differences in correlates of postpartum depressive symptoms that may explain observed variation in rates of depressive symptoms.
Results
Postpartum Depressive Symptoms in Canada
Overall, 462 Canadian women out of a total of 6336 were found to have postpartum depressive symptoms, resulting in a weighted point prevalence of 7.48% (95% CI 6.78 to Epidemiology of Postpartum Depressive Symptoms Among Canadian Women: Regional and National Results From a Cross-Sectional Survey 8. 19 ). The prevalence of depressive symptoms was similar regardless of the time point at which symptoms were measured. When depressive symptoms were measured at less than 6 months during the postpartum period, the prevalence of symptoms was 5.58% (95% CI 4.03% to 7.12%); at 6 months during the postpartum period, the prevalence of symptoms was 7.90% (95% CI 6.65% to 9.14%); at 7 months during the postpartum period, the prevalence of symptoms was 7.65% (95% CI 6.42% to 9.88%); at 8 months during the postpartum period, the prevalence of symptoms was 7.85% (95% CI 6.25% to 9.45%); and at 9 months or more during the postpartum period, the prevalence of symptoms was 8.27% (95% CI 5.78% to 10.76%). Comparisons between depressed and nondepressed women on sociodemographic, obstetrical, psychiatric, and psychosocial characteristics are shown in Table 1 . The results of the logistic regression model to identify independent predictors of postpartum depressive symptoms are presented in To further understand the relations between both SLEs and interpersonal violence to postpartum depressive symptoms in our sample, we examined these variables in more detail. Women with postpartum depressive symptoms were more likely than women without postpartum depressive symptoms to endorse the occurrence of all the SLEs inquired about in the MES (Table 3) . Regarding interpersonal violence, almost 1 in 5 women with postpartum depressive symptoms (17.3%) reported having been pushed, shoved, or grabbed 26 , P < 0.001). More than 1 in 10 women with postpartum depressive symptoms (12.2%) reported that they had suffered abuse on more than one occasion during that same time period, compared with 4.1% of women without postpartum depressive symptoms.
There were no differences between women with and without postpartum depressive symptoms regarding who perpetrated the abuse (for example, partner, other family member, or stranger) or whether the abuse occurred prior to, during, or subsequent to pregnancy.
Regional Variation in Postpartum Depressive Symptoms
Prevalence rates of postpartum depressive symptoms varied slightly between regions in Canada. Women in the Atlantic provinces had reduced likelihood of experiencing postpartum depressive symptoms (OR 0.75; 95% CI 0.57 to 0.99, P = 0.04) and women in the Territories showed a trend toward increased odds of postpartum depressive symptoms (OR 1.36; 95% CI 0.98 to 1.87, P = 0.06) when Ontario was used as the reference group. In the Atlantic provinces, where the prevalence of postpartum depressive symptoms was the lowest in Canada, more women were unmarried, young (aged 19 years and younger), living rurally, and reported low household income, a previous history of depression, 3 or more SLEs in the year preceding childbirth, and recent interpersonal violence, when compared with women in Ontario. However, fewer of the women reported low social support. In the Territories, where the prevalence of postpartum depressive symptoms was the highest in Canada, a greater percentage of women displayed each of the psychosocial risk factors for depressive symptoms identified in our multivariable model, but fewer women reported a personal history of depression (OR 0.70; 95% CI 0.52 to 0.93, P = 0.02) ( Table 5 ).
Conclusions
This epidemiologic study is the first to provide national and regional prevalence rates for postpartum depressive symptoms, with results suggesting that about 8% of women across Canada still exhibit depressive symptoms past the initial postpartum period. The prevalence of postpartum depressive symptoms varied slightly between regions, with the highest rate found in the Territories at 10.45%. While the overall Canadian prevalence rate is less than the international 13% found at 12 weeks during the postpartum period, 10 it is still more than 4 times the 1.4% point prevalence for depression among women found in the Canadian Community Health Survey: Mental Health and Well-Being. 28 The finding that rates of depressive symptoms are elevated throughout the first postpartum year is critically important because of the known negative impact of this form of maternal morbidity. Throughout the first year of life, the infant is maximally dependent on parental care and is highly sensitive to the quality of the interaction. Concern for infant development is warranted as mood disorders can be incompatible with good parenting behaviour and can cause significant stress for children. 29 Observational research clearly shows that children of depressed mothers, compared with those of nondepressed mothers, are more fussy, receive lower scores on measures of intellectual and motor development, have more difficult a Estimates with CV >16.6% were reported when cell sizes were n > 5; however, they should be interpreted with caution owing to concern about stability of the estimates.
temperaments and less secure attachments to their mothers, react more negatively to stress, show delayed development of self-regulatory strategies, and exhibit poorer academic performance, fewer social competencies, lower levels of self-esteem, and higher levels of behavioural problems. 29, 30 Our results confirmed that a prior history of depression is a strong independent risk factor for postpartum depressive symptoms. Sociodemographic and psychosocial variables were also found to be independently associated with postpartum depressive symptoms: low household income, poor postpartum social support, several SLEs in the preceding year, and recent interpersonal violence. These findings highlight the importance of psychosocial factors and are consistent with the international literature. 10, 11 Our study demonstrates a congruence between risk factors for depressive symptoms and those that are generally found in the literature on PPD. Our study also demonstrates a consistency in risk factors across the perinatal period and indicates these factors can be used in collaboration with the EPDS 20 to assist with maternal risk identification and targeted screening procedures. Perhaps even more importantly, many of these risk factors are potentially modifiable. This suggests that targeted public health and policy interventions may be needed to reduce the prevalence of PPD and its associated impact. Our data suggest women who experienced recent interpersonal violence are almost 2 times more likely to develop postpartum depressive symptoms than those with no exposure. Few studies have examined the impact of specific psychosocial risk factors, such as domestic violence (physical, emotional, and [or] sexual abuse by a partner) and childhood abuse (physical or sexual). This is a significant limitation as research with nonpostpartum samples clearly demonstrates a link between the development of depression and physical, emotional, and sexual abuse by a partner [31] [32] [33] [34] and childhood abuse. [35] [36] [37] [38] A recent systematic review identified only 8 studies on the relation between interpersonal violence (past or current) and PPD. 39 Although the studies suggested interpersonal violence is strongly associated with PPD, there was minimal consensus across studies about the types of violence that are most important (for example, past, current, emotional, physical, or sexual) in the prediction of PPD. Further, many of the studies in the review were conducted with clinical populations and did not account for sociodemographic risk factors. Our analyses did account for potential confounding factors, such as prior history of depression and socioeconomic status, and lend support to the importance of interpersonal violence as an independent predictor of postpartum depressive symptoms. Women who answer affirmatively to questions about past or current interpersonal violence should be considered for targeted screening for depression.
The positive association between SLEs, inadequate social support, and later postpartum depressive symptoms has been reported previously in a range of studies. 4, 7, 8, [40] [41] [42] [43] and is consistent with our findings. The relation between social isolation and reduced psychological well-being is well established as smaller social networks, fewer close relationships, and lower perceived social support have all been linked to depressive symptomatology. 44, 45 There are several pathways through which social support can affect psychological well-being. 46 Members of a social network may exert a salutary influence on mental health by providing normative guidance about health-relevant behaviours. 47 Integration into a social network may also directly produce positive psychological states, including a sense of purpose, belonging, and recognition of self-worth. 48 In turn, these positive states may benefit mental health, owing to an increased motivation for self-care, as well as the modulation of the neuroendocrine response to stress. 48 Being part of a broader social structure (for example, involvement in social networks and immersion into close relationships) enhances the likelihood of accessing various forms of support, which, in turn, protects against distress. 49 Social support may also act on several different points in the pathway between SLEs and eventual mental illness. First, the perceived availability of social support in the face of an SLE may lead to a more benign appraisal of the situation, thereby preventing a cascade of ensuing negative emotional and behavioural responses. 50 Second, perceived or received support may either reduce the negative emotional reaction to a stressful event or dampen the physiologic and behavioural response to stress. Importantly, psychosocial and psychological interventions to decrease depressive symptomatology have been shown to be effective with postpartum women 51 and warrant implementation consideration. It is interesting to note that rates of postpartum depressive symptoms were lower in the Atlantic provinces despite high rates of known risk factors. This finding suggests social support may be a mediating factor in the development of postpartum depressive symptomatology.
In our study, maternal perception of health was the most significant factor independently associated with depressive symptoms past the early postpartum period, and it is likely that this relation is bidirectional in nature. Maternal health has been found to predict PPD in previous research. 4, 40, 52, 53 However, depression can also have a negative impact on treatment adherence, 54 impairment, 55 and symptom expression. 56 Perhaps most important, depression is a key determinant of quality of life in various illness contexts. 57, 58 This is important on a population health level because increased mortality has been associated with depression in various clinical contexts, 59, 60 most notably in association with cardiovascular disease. 61 As such, the interaction between negative maternal perceptions of health and depressive symptomatology warrants further investigation as the results may reflect the impact of depressive symptoms on self-perceived health or it may reflect the impact of negative health on depressive symptoms.
Overall, our study has several strengths. It is the first to examine the overall prevalence rate of postpartum depressive symptoms in a nationally representative sample of Canadian women. The MES also allowed us to examine predictors of postpartum depressive symptoms in Canadian women well into the postpartum period. Other major strengths of our study included the large sample size, a high survey response rate (78%), and the inclusion of women from various social backgrounds and every province and territory. Although diagnostic interviews for PPD were not included in the MES, a valid and reliable measure was used, with a cut-off score known to be appropriate for identification of PPD. A potential limitation is that data are self-reported and only from the maternal perspective.
Descriptive epidemiologic data can be used for hypothesis generation and for planning purposes. These results point toward several research questions that should be further evaluated by analytical studies. First, how well does the pattern of depression prevalence reflect a need for treatment, and to what extent are health care needs being met? Second, what supports, services, and public health interventions should be developed to target modifiable risk factors, such as low social support and interpersonal violence? Finally, how do key biological, psychological, and social risk factors interact to precipitate and perpetuate depressive illness in the postpartum period? When focusing on psychiatric illness, assessment of risk factors in relative isolation does not always highlight the potential complexity of the interplay between factors. Therefore, it may be useful to distinguish between factors that are associated with PPD but not necessarily causal (that is, correlates), factors that potentially cause PPD (that is, causal risk factors), factors that lie along the causal pathway but are not causal in and of themselves (that is, mediating variables), and factors that moderate risk of PPD depending on the level of another variable (that is, moderating factors). 62 Unfortunately, while some of the associations observed in the MES may reflect etiologic factors, the cross-sectional nature of our study precludes any determination of causation. For example, low income may be a cause or a result of depression. Despite this limitation, there is still much useful information to be gained from understanding which factors are independently associated with PPD.
In conclusion, about 8% of Canadian women exhibit depressive symptoms beyond the initial 12 weeks of the postpartum period suggesting it is not a self-limiting condition for a substantial number of mothers. There is a vital need for the early and accurate identification of women with PPD, the provision of timely and innovative treatment options, and the development of multidisciplinary care pathways to ensure treatment compliance and appropriate follow-up. 63 
